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0. Introduction










symmetric space $\mathcal{X}=G/K\cross V$ $V$ symplectic space
$G=GL(V),$ $K=Sp(V)$ $\mathcal{X}$ ” ” $\mathcal{X}_{uni}$ $K$








$V$ $C$ $n$ $G=GL(V)$ $\mathcal{N}$ $V$
(nilpotent cone) $\mathcal{N}$ $G$
$\mathcal{N}$
$n$ ;
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$\overline{\mathcal{O}}_{\lambda}=\coprod_{\mu\leq\lambda}\mathcal{O}_{\mu}.$
$\mu\leq\lambda$ $\mathcal{P}_{n}$
; $\lambda=(\lambda_{1}, \ldots, \lambda_{k}),$ $\mu=(\mu_{1}, \ldots, \mu_{k})\in \mathcal{P}_{n},$ $\lambda_{k}\geq 0,$ $\mu_{k}\geq 0$ ,
$\mu\leq\lambda\Leftrightarrow\sum_{j=1}^{i}\mu j\leq\sum_{j=1}^{i}\lambda_{j}$ ( $i$ $\iota$ )





$K=IC(\overline{\mathcal{O}}_{\lambda}, C)$ $\mathcal{O}_{\lambda}$ $C$ $0_{\lambda}$
cohomology $\mathcal{H}^{i}K$ $i$ cohomology $\mathcal{H}_{x}^{i}K$ $x\in\overline{\mathcal{O}}_{\lambda}$
$\mathcal{H}_{x}^{i}K$ $C$
Lusztig









$F_{q}$ $V$ $F_{q}$ $n$
$G=GL(V)\simeq GL_{n}(\overline{F}_{q})$ $F$ : $Garrow G$ Frobenius
$(g_{i}j)\mapsto(g_{i}^{q_{j}})$ $F$ $G^{F}$ $G(F_{q})$
$\mathcal{N}$ $G$ Lie $\mathfrak{g}$ nilpotent cone $G_{uni}$ $G$
( ) $G_{uni}$ $G$ $\mathcal{N}$ $G_{uni}$
$\mathcal{N}$
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$C$ cohomology $l$-adic cohomology
1.1 Kostka
$G^{F}=GL_{n}(F_{q})$ $\overline{Q}_{l}$ ( $l$-adic





2 (Green). $\rho^{\lambda}(c_{\mu})=\tilde{K}_{\lambda,\mu}(q)$ .











3. Enhancd nilpotent cone
Lusztig Kostka
Kostka
$r$ $\lambda=(\lambda^{(1)}, \ldots, \lambda^{(r)})$ $\sum_{i=1}^{r}|\lambda^{(i)}|=n$ $n$ $r$-
$|\lambda^{(i)}|$ $\lambda^{(i)}$
$\mathcal{P}_{n,r}$ $n$ $r$
2004 Kostka $K_{\lambda,\mu}(t)$ $\lambda,$ $\mu\in \mathcal{P}_{n,r}$
Kostka $K_{\lambda,\mu}(t)$ (apriori $t$ ) ([S]). $K_{\lambda,\mu}(t)$
$G(r, 1, n)=S_{n}\ltimes(Z/rZ)^{n}$ $G(r, 1, n)$





1 $V=C^{n},$ $\mathcal{N}$ nilpotent cone
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$\mathcal{N}\cross V$ enhanced nilpotent cone $G=GL(V)$ $\mathcal{N}\cross V$
Achar-Henderson Travkin
(Achar-Henderson, Travkin) enhanced nilpotent cone $\mathcal{N}\cross V$ $G$
$\mathcal{P}_{n,2}$ 1:1
$(x, v)\in \mathcal{N}\cross V$ $E^{x}=\{g\in End(V)|gx=$
$xg\}$ $E^{x}v$ $x$ $V$ $x$ $E^{x}v$ Jordan type
$\lambda^{(1)},$ $x$ $V/E^{x}v$ Jordan type $\lambda^{(2)}$ $\lambda=(\lambda^{(1)}, \lambda^{(2)})\in \mathcal{P}_{n,2}$
$(x, v)$ $G$ $\mathcal{O}_{\lambda}$ $\mathcal{O}_{\lambda}rightarrow\lambda$
$\mathcal{O}_{\lambda}$ Achar-Henderson $\lambda=(\mu, \nu)\in \mathcal{P}_{n,2},$ $\mu=$
$(\mu_{1}, \ldots, \mu_{k}),$ $v=(\nu_{1}, \ldots, v_{k})$ $n$ composition $c(\lambda)$
$c(\lambda)=(\mu_{1}, \nu_{1}, \mu_{2}, \nu_{2}, \ldots, \mu_{k}, \nu_{k})$





$\mathcal{N}\cross V$ $G$ 1 Achar-
Henderson
$\mathcal{O}_{\lambda}$ $\mathcal{O}\lambda$ cohomology $IC(\overline{\mathcal{O}}_{\lambda}, C)$
$\mathcal{P}_{n}$ $n(\lambda)$ $\mathcal{P}_{n,2}$ $a(\lambda)$
$a(\lambda)=2n(\lambda^{(1)})+2n(\lambda^{(2)})+|\lambda^{(2)}|, (\lambda=(\lambda^{(1)}, \lambda^{(2)})\in \mathcal{P}_{\mathfrak{n},2})$
Achar-Henderson
Kostka $GL_{n}$
3 (Achar-Henderson [AH], 2008). $K=IC(\overline{\mathcal{O}}_{\lambda}, C)$ $i$




1 $t$ $t^{i}\emptyset\grave{\grave{>}}t^{2i}$ $C$
$F_{q}$ $l$-adic cohomology enhanced nilpotent
cone $\mathcal{N}\cross V$ $G_{uni}\cross V$ $G$ $G_{uni}\cross V$ $G\cross V$
$G$ $G\cross V$ $G$
$G_{uni}\cross V$ $G\cross V$ ( $G$
) $G\cross V$ $GL(V)$
Finkelberg-Ginzburg-Travkin[FGT] 2008
$G\cross V$ $G$- $G\cross V$
( mirabolic character sheaf )
$(G\cross V)^{F}$ $G^{F}$-
$G^{F}=GL_{n}(F_{q})$ $G^{F}$
$G\cross V$ $(G\cross V)^{F}$
4. Symmetric space $GL_{2n}/Sp_{2n}$
ch $F_{q}\neq 2$ $V$ $\overline{F}_{q}$ $2n$ $G=GL(V)$
$G$ involution $\theta$ : $Garrow G$ $\theta(g)=J^{-1}(tg^{-1})J$
$J=(\begin{array}{ll}0 I_{n}-I_{n} 0\end{array})$ $K$ $\theta$ $G$ $K\simeq Sp_{2n}(\overline{F}_{q})$
$\overline{F}_{q}$ $G/K\simeq GL_{2n}/Sp_{2n}$ $G$ Lie
$\mathfrak{g}$
$\theta$
$\mathfrak{g}$ 2 $\theta$ : $\mathfrak{g}arrow \mathfrak{g}$
$\mathfrak{g}=\mathfrak{g}^{\theta}\oplus \mathfrak{g}^{-\theta}$ $\mathfrak{g}^{\pm\theta}=\{x\in \mathfrak{g}|\theta(x)=\pm x\}$ $\theta$
$\mathfrak{g}^{-\theta}$ $G/K$ $K$
$\mathfrak{g}_{ni1}^{-\theta}=\mathfrak{g}^{-\theta}\cap \mathcal{N}_{\mathfrak{g}}$ ($\mathcal{N}_{\mathfrak{g}}$ $G$ nilpotent cone) $G/K$ nilpotent cone
$\mathfrak{g}_{ni1}^{-\theta}$ $K$ $\mathfrak{g}_{ni1}^{-\theta}$ $K$ $\mathcal{P}_{n}$
$K$ $GL_{n}$
$\lambda\in \mathcal{P}_{n}$ $K$ $\mathcal{O}_{\lambda}$
$\mathcal{O}_{\lambda}$ $\overline{\mathcal{O}}_{\lambda}$ cohomology $IC(\overline{\mathcal{O}}_{\lambda},\overline{Q}_{l})$ Henderson
Bannai-Kawanaka-Song ([BKS])
4 (Henderson [H], 2008) $K=$ $IC(\overline{\mathcal{O}}_{\lambda},\overline{Q}_{l})$ $i\equiv 0$
$(mod 4)$ $\mathcal{H}^{i}K=0$ . $x\in \mathcal{O}_{\mu}\subset\overline{\mathcal{O}}_{\lambda}$




$(G^{F}, K^{F})$ Hecke $\mathcal{H}(G^{F}, K^{F})$ Bannai-Kawanaka-Song










5. Exotic symmetric space $GL_{2n}/Sp_{2n}\cross V$
K. Sorlin
$GL_{n}$ nilpotent cone 2 enhanced
nilpotent cone, nilpotent cone
Kostka
$GL_{2n}/Sp_{2n}\cross V$ ( $V$ symplectic space)
$GL_{n}$ nilpotent cone $\mathfrak{g}_{ni1}^{-\theta}\cross V$ $\mathfrak{g}_{ni1}^{-\theta}\cross V$
exotic nilpotent cone
$GL_{2n}/Sp_{2n}\cross V$ exotic symmetric space
$V_{n}$ $n$ $V_{2n}$ $2n$
$GL_{n} arrow GL_{2n}/Sp_{2n}$
$\downarrow$ $\downarrow$
$GL_{n}\cross V_{n}arrow GL_{2n}/Sp_{2n}\cross V_{2n}$
enhanced nilpotent cone
Kostkata $GL_{n}$ $\tilde{K}_{\lambda,\mu}(t)(\lambda, \mu\in \mathcal{P}_{n})$
$GL_{2n}/Sp_{2n}$ $\tilde{K}_{\lambda,\mu}(t^{2})(\lambda, \mu\in \mathcal{P}_{n}),$ $GL_{n}\cross V_{n}$ $\tilde{K}_{\lambda,\mu}(t^{1/2})$
$(\lambda, \mu\in \mathcal{P}_{n,2})$
$t\mapsto t^{2}$ ,
$t\mapsto t^{1/2}$ $GL$2n/Sp2n $\cross$ V2 Kostka
$\tilde{K}_{\lambda,\mu}(t)(\lambda, \mu\in \mathcal{P}_{n,2})$
4
$G,$ $K=G^{\theta},$ $V$ $\iota$ : $Garrow G$ $x\mapsto x^{-1}$
$G^{\iota\theta}=\{g\in G|\theta(g)=g^{-1}\}$ $G^{\iota\theta}=\{g\theta(g)^{-1}|g\in G\}$
( )
$Garrow G,$ $g\mapsto g\theta(g)^{-1}$ $G/Karrow\sim G^{\iota\theta}$ $G^{\iota\theta}$ #
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$K$ $G/K$ $K$ $G^{\iota\theta}$
$K$
$G_{uni}^{\iota\theta}=G^{\iota\theta}\cap G_{uni}$ $G_{uni}^{\iota\theta}$ $K$ $K$
$G_{uni}^{\iota\theta}\simeq \mathfrak{g}_{ni1}^{-\theta}$
(Kato [Kal]) Exotic nilpotent cone $\mathfrak{g}_{ni1}^{-\theta}$ $K$ $\mathcal{P}_{n,2}$ 1:1
$G_{uni}^{\iota\theta}$ $K$ $\mathcal{P}_{n,2}$ 1:1 $\lambda\in \mathcal{P}_{n,2}$ $K$
$\mathcal{O}_{\lambda}$ Achar-Henderson
$(x, v)\in \mathcal{O}_{\lambda}$ $(x, v)\in G_{uni}\cross V$ $G$ $\lambda\cup\lambda$ $(\lambda\cup\lambda$
$\lambda=(\mu, \nu)$
$\mu,$ $v$ 2 2- ).
$\mathcal{O}_{\lambda}$ $(x, v)$ ; $v$ $x$ maximal isotropic
subspace $M_{n}$ $y=x|_{M_{n}}$ $(y, v)\in GL(M_{n})\cross M_{n}$
$GL(M_{n})$ $\lambda$ $G_{uni}^{\iota\theta}$
(Achar-Henderson [AH]) $G_{uni}^{\iota\theta}$ $K$ 3 $\mathcal{P}_{n,2}$
$\mathcal{X}=G^{\iota\theta}\cross V$ $\mathcal{X}$
$F_{q}$ Frobenius $F:\mathcal{X}arrow \mathcal{X}$
$GL(V)\cross V$ Finkelberg-Ginzburg-Travkin
$\bullet$
$\mathcal{X}$ $K$ ( $\mathcal{X}$ )
$\bullet$
$\mathcal{X}$ $\mathcal{X}^{F}$ $K^{F}$
( $\mathcal{X}^{F}$ ” ”)
6. $\mathcal{X}$
$T\subset B$ $G$ $\theta$ Borel $M_{n}$ $B^{\theta}$
$V$ maximal isotropic $\mathcal{X}=G^{\iota\theta}\cross V$
$\tilde{\mathcal{X}}=\{(x, v, gB^{\theta})\in G^{\iota\theta}\cross V\cross K/B^{\theta}|g^{-1}xg\in B^{\iota\theta}, g^{-1}v\in M_{n}\},$
$\pi:\tilde{\mathcal{X}}arrow \mathcal{X}, (x, v, gB^{\theta})\mapsto(x, v)$ ,
$\alpha:\tilde{\mathcal{X}}arrow T^{\iota\theta}, (x, v, gB^{\theta})\mapsto p(g^{-1}xg)$
$\tilde{\mathcal{X}}$




$T^{\iota\theta}$ tame ( ch $F_{q}$ $m$ $\mathcal{E}^{\otimes m}$
$\overline{Q}_{l}$
$T^{\iota\theta}$ ) $K_{T,\mathcal{E}}=\pi_{*}\alpha^{*}\mathcal{E}[\dim \mathcal{X}]$
$\mathcal{X}$ $(\mathcal{X} \overline{Q}_{l} $ bounded derived category $\mathcal{D}(\mathcal{X},\overline{Q}\iota)$
$)$




: $(T, \mathcal{E})$ $K_{T,\mathcal{E}}$ $K$





7. $K_{T,\mathcal{E}}$ $F_{q}$ Green
$(T, \mathcal{E})$ $T$ $F$ ( $B$
$F$ ) $\mathcal{E}$ $F$ $F^{*}\mathcal{E}\simeq \mathcal{E}$
$\varphi_{\mathcal{E}}$ : $F^{*}\mathcal{E}arrow\sim \mathcal{E}$ $\mathcal{E}$ $e\in T^{F}$ $\mathcal{E}_{e}$
$\mathcal{E}_{e}arrow \mathcal{E}_{e}$ ( $\varphi_{\mathcal{E}}$ ).
$\varphi_{\mathcal{E}}$ : $F^{*}\mathcal{E}arrow\sim \mathcal{E}$ $\varphi$ : $F^{*}K_{T,\mathcal{E}}arrow T,\mathcal{E}\sim K$
$\varphi$ : $F^{*}Karrow\sim K$ $X$ $K$
$\chi_{K,\varphi}$ : $X^{F}arrow\overline{Q}_{l}$
$\chi_{K,\varphi}(x)=\sum_{i}(-1)^{i}$
$Tr$ $(\varphi, \mathcal{H}_{x}^{i}K)$ $(x\in X^{F})$







: $\mathcal{X}_{uni}=G_{uni}^{\iota\theta}\cross V$ $\chi_{T,\mathcal{E}}$ $\mathcal{X}_{uni}^{F}$ $T^{\iota\theta}$
$\mathcal{E}$ $\mathcal{E}$ - $T$
QT : $\mathcal{X}_{uni}^{F}arrow\overline{Q}\iota$ $Q_{T}=\chi\tau,\epsilon|_{\mathcal{X}_{uni}^{F}}$ $\mathcal{X}_{uni}^{F}$ Green
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$s\in G^{\iota\theta}$ $Z_{G}(s)$ $\theta$
$GL$ $Z_{G}(s)\cross V$ $G^{\iota\theta}\cross V$
$\mathcal{X}=G^{\iota\theta}\cross V$
$Z_{G}(s)^{\iota\theta}\cross V$ Green $Q_{T}^{Z_{G}(s)}$ $Z_{G}(s)$ $\theta$










5( ). $s,$ $u\in(G^{\iota\theta})^{F}$ $su=us,$ $s$ : $u$ :
$\mathcal{E}=\mathcal{E}_{\theta}$ $\theta\in(T^{\iota\theta,F})$ $T^{\iota\theta}$ $F$ tame




$\theta$ $G$ $T,$ $T’$ $K$
$N_{K}(T^{\theta}, T^{\prime\theta})=\{n\in K|n^{-1}T^{\theta}n=T^{\prime\theta}\}$
$N_{K}(T^{\iota\theta}, T^{\prime\iota\theta})=\{n\in K|n^{-1}T^{\iota\theta}n=T^{\prime\iota\theta}\}$
$N_{K}(T^{\theta}, T^{\prime\theta})\subset N_{K}(T^{\iota\theta}, T^{\prime\iota\theta})$ $T$ $\theta$ $\theta$
Borel $T^{l}$ $T,$ $T’$ $K$
([L2])
6( $\chi_{T,\mathcal{E}}$ ). $T,$ $T’$ $\mathcal{E}=\mathcal{E}_{\theta},$ $\mathcal{E}’=\mathcal{E}_{\theta’}$
$T^{\iota\theta},$ $T^{\prime\iota\theta}$ tame $\theta\in(T^{\iota\theta,F})^{\wedge},$ $\theta’\in$ ( $T$’$\iota\theta$ , $F$ )
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$|K^{F}|^{-1} \sum_{(x,v)\in \mathcal{X}^{F}}\chi_{T,\mathcal{E}}(x, v)\chi_{T’,\mathcal{E}’(x,v)}$
$=|T^{\theta,F}|^{-1}|T^{\prime\theta,F}|^{-1} \sum_{n\in N_{K}(T^{\theta}T^{\prime\theta})^{F} ,t\in T^{\iota\theta F}},’\theta(t)\theta’(n^{-1}tn)$
7(Green ).
$|K^{F}|^{-1} \sum_{(u,v)\in \mathcal{X}_{uni}^{F}}$








$B^{\theta}$ $V$ isotropic flag
$0\leq m\leq n$ $\mathcal{X}_{m}=\bigcup_{g\in K}g(B^{\iota\theta}\cross M_{m})$ $\mathcal{X}_{m}$ $\mathcal{X}_{n}$
filtration $\mathcal{X}_{0}\subset \mathcal{X}_{1}\subset\cdots\subset \mathcal{X}_{n}=\mathcal{X}$
$W_{n}=N_{K}(T^{\theta})/T^{\theta}$ $K$ Weyl $W_{n}$ $C_{n}$ Weyl $W_{n}$
$W_{n}^{\wedge}$ $\mathcal{P}_{n,2}$ $\lambda\in \mathcal{P}_{n,2}$
$W_{n}$ $V_{\lambda}$ $K_{T},Q$-
8. $K-=\pi_{*}Q_{l}[\dim \mathcal{X}]$ $W_{n}$
$\pi_{*}\overline{Q}_{l}[\dim \mathcal{X}]\simeq\bigoplus_{\lambda\in \mathcal{P}_{n2}},V_{\lambda}\otimes IC(\mathcal{X}_{m(\lambda)}, \mathcal{L}_{\lambda})[\dim \mathcal{X}_{m(\lambda)}]$








$\mathcal{X}$ smooth $\pi_{*}\overline{Q}_{l}[\dim \mathcal{X}]$
$T_{reg}^{\iota\theta}=\{t\in T^{\iota\theta}|Z_{K}(t)=Z_{K}(T^{\iota\theta})\simeq SL_{2}\cross\cdots\cross SL_{2}(n$ ) $\},$
$G_{reg}^{\iota\theta}= \bigcup_{g\in K}gT_{reg}^{\iota\theta}g^{-1}, B_{reg}^{\iota\theta}=G_{reg}^{\iota\theta}\cap B,$
$\tilde{\mathcal{Y}}=\{(x, v,\cdot gB^{\theta})\in G_{reg}^{\iota\theta}\cross VxK/B^{\theta}|g^{-1}xg\in B_{reg}^{\iota\theta}, g^{-1}v\in M_{n}\},$
$\mathcal{Y}_{m}=\bigcup_{g\in K}g(B_{reg}^{\iota\theta}\cross M_{m})$
for $0\leq m\leq n.$
$\tilde{\mathcal{Y}}$
$\tilde{\mathcal{X}}$ open dense $\mathcal{Y}$ $\mathcal{X}$ open dense
$\mathcal{Y}_{m}$ $\mathcal{Y}$ filtration
$\mathcal{Y}0\subset \mathcal{Y}_{1}\subset\cdots\subset \mathcal{Y}_{n}=\mathcal{Y}$
$m$ $\mathcal{Y}_{m}^{0}=\mathcal{Y}_{m}\backslash y_{m-1}$ $\{$ 1, $\ldots$ , $n\}$ $[$ 1, $n]$
$I\subset[1, n]$ $M_{n}$ $M_{I}^{0}$
$M_{I}^{0}= \{\sum_{i\in I}a_{i}e_{i}\in M_{n}|a_{i}\neq 0\}$
$\{e_{1}, \ldots, e_{n}\}$ $T$ weight vector $M_{n}$
$\tilde{\mathcal{Y}}$
$\tilde{\mathcal{Y}}\simeq K\cross^{B^{\theta}}(B_{reg}^{\iota\theta}\cross M_{n})\simeq K\cross^{B^{\theta}\cap Z_{K}(T^{\iota\theta})}(T_{reg}^{\iota\theta}\cross M_{n})$






$S_{n}$ $[1, n]$ $[1, m]$ $S_{m}\cross S_{n-m}$ $\pi$
$\tilde{\mathcal{Y}}$











$B^{\theta}\cap Z_{K}(T^{\iota\theta})\simeq B_{2}\cross\cdots\cross B_{2}$ ( $n$ ) $B_{2}$ $SL_{2}$
Borel $m\leq n$




$\hat{\mathcal{Y}}_{[1,m]}^{0}=KX^{Z_{K}(T)_{m}}(T_{reg}^{\iota\theta}\cross M_{[1,m]}^{0})$ $\xi_{m},$ $\eta_{m}$
$\bullet$ $\xi_{m}$ :fibre $(SL_{2}/B_{2})^{n-m}\simeq P_{1}^{n-m}$ locally trivial fibra-
tion,
$\bullet$
$\eta_{m}$ : $S_{m}\cross S_{n-m}$ Galois
$(\psi_{[1,m]})_{*}\overline{Q}_{l}$
(10.3)
$( \psi_{[1,m]})_{*}\overline{Q}_{l}\simeq H^{\cdot}(P_{1}^{n-m},\overline{Q}_{l})\otimes\bigoplus_{\rho\in(S_{m}xS_{n-m})^{\wedge}}(\rho\otimes \mathcal{L}_{\rho})$
,
$\mathcal{L}_{\rho}$ Galois $\eta_{m}$ $\mathcal{Y}_{m}^{0}$
$\bullet$ $P_{1}^{n-m}\simeq(SL_{2}/B_{2})^{n-m}l$ $(SL_{2})^{n-m}$ flag variety
$\bullet$ $(SL_{2})^{n-m}$ Weyl $(Z/2Z)^{n-m}$
$\bullet$ $(Z/2Z)^{n-m}$ $H^{\cdot}(P_{1}^{n-m},\overline{Q}\iota)$ Springer
$\bullet$
$\eta_{m}$ Galois $S_{m}\cross S_{n-m}$ $(\psi_{[1,m]})_{*}\overline{Q}_{l}$
$(S_{m}\cross S_{n-m})\ltimes(Z/2Z)^{n}$ $(\psi_{[1,m]})_{*}Q_{\iota}$ $(Z/2Z)^{n}$
$(Z/2Z)^{m}$
$\lambda=(\lambda^{(1)}, \lambda^{(2)})\in \mathcal{P}_{n,2}$ $|\lambda^{(1)}|=m,$ $|\lambda^{(2)}|=n-m$ $W_{n}$




$( \psi_{m})_{*}\overline{Q}_{l}\simeq\bigoplus_{\rho_{\lambda}\in(S_{m}\cross S_{n-m})^{\wedge}}H^{\cdot}(P_{1}^{n-m})\otimes V_{\rho_{\lambda}}\otimes \mathcal{L}_{\rho_{\lambda}}$
(10.4) $\mathcal{Y}$ filtration $\mathcal{Y}_{0}\subset \mathcal{Y}_{1}\subset\cdots\subset \mathcal{Y}$ $=\mathcal{Y}$
$\psi_{*}Q_{\iota}$












9 $\pi$ $,$ $v$ ) $\in \mathcal{X}_{uni}$ fibre $\pi^{-1}(x, v)$
$K$ $\mathcal{B}=K/B^{\theta}$ Springer fibre
$\pi^{-1}(x, v)=\mathcal{B}_{(x,v)}$ $\pi_{*}\overline{Q}_{l}$ $W_{n}$
$H^{i}(\mathcal{B}_{(x,v)},\overline{Q}_{l})$ $W_{n}$ (Springer ). $(x, v)\in \mathcal{O}_{\lambda}$
$\dim \mathcal{B}_{(x,v)}=d_{\lambda}$
10. $(x, v)\in \mathcal{O}_{\lambda}$ $H^{2d_{\lambda}}(\mathcal{B}_{(x,v)},\overline{Q}_{l})\simeq V_{\lambda}$




(ii) 2 1 $\mathcal{X}$





Springer Green $(T, B)$ $F$
$\theta$ Borel $H$ Weyl
$N_{G}(T)/T$ $S_{2n}$ $K$ Weyl $N_{K}(T^{\theta})/T^{\theta}$ $W_{n}$
$G$ $F$ $T’$ $w\in S_{2n}$ $T’=T_{w}$
$(T=T_{1})$ . $T’$ $K$ $T$ $w\in W_{n}\subset S_{2n}$ $T’=T_{w}$
$\lambda\in \mathcal{P}_{n,2}$ $A_{\lambda}=IC(\overline{\mathcal{O}}_{\lambda},\overline{Q}_{l})[\dim \mathcal{O}_{\lambda}]$ Springer
$K_{T,Q}|_{\mathcal{X}_{uni}}[ \dim \mathcal{X}-\dim \mathcal{X}_{uni}]\simeq\bigoplus_{\lambda\in \mathcal{P}_{n2}},V_{\lambda}\otimes A_{\lambda}$
$\varphi$ : $K_{T,Q_{l}}-arrow T,Q_{l}\sim K-$ $\lambda$ $\varphi_{\lambda}$ :
$F^{*}A_{\lambda}arrow\lambda\sim A$
(12. 1)






11. $\lambda,$ $\mu\in \mathcal{P}_{n,2}$
$|K^{F}|^{-1} \sum_{(u,v)\in \mathcal{X}_{uni}^{F}}Q_{\lambda}(u, v)Q_{\mu}(u, v)=|W_{n}|^{-1}\sum_{w\in W_{n}}|T_{w}^{\theta,F}|^{-1}\chi^{\lambda}(w)\chi^{\mu}(w)$
.





3 $\lambda,$ $\mu\in \mathcal{P}_{n,2}$ Kostka $K_{\lambda,\mu}(t)$
$W_{n}$ ( ) $\chi$
$R( \chi)=\frac{\prod_{i=1}^{n}(t^{2i}-1)}{|W_{n}|}\sum_{w\in W_{n}}\frac{\epsilon(w)\chi(w)}{\det_{V_{0}}(t-w)}$






$Q[t]$ $P=(p_{\lambda,\mu}),$ $\Lambda=(\xi_{\lambda,\mu})$ ; $\Lambda$ $P$





Exotic nilpotent cone $K$ cohomology Kostka
$\tilde{K}_{\lambda,\mu}(t)$ Achar-Henderson $([AH])$
13. $\mathcal{O}_{\lambda}$ $\lambda\in \mathcal{P}_{n,2}$ $\mathcal{X}_{un}i$ $K$ $K=$ $IC(\overline{\mathcal{O}}_{\lambda},\overline{Q}_{l})$
$(x, v)\in \mathcal{O}_{\mu}\subset\overline{\mathcal{O}}_{\lambda}$ $i\equiv 0(mod 4)$ $\mathcal{H}^{i}K=0$ .
$t^{a(\lambda)} \sum_{i\geq 0}(\dim \mathcal{H}_{(x,v)}^{4i}K)t^{2i}=\tilde{K}_{\lambda,\mu}(t)$
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$K=A_{\lambda}$ $\chi_{K,\varphi_{\lambda}}$ $\mathcal{O}_{\mu}^{F}$ $Y_{\mu}(z\in \mathcal{O}_{\mu}^{F}$ $Y_{\mu}(z)=1,$





$(x, v)\in \mathcal{O}_{\mu}^{F}$ $\tilde{K}_{\lambda,\mu}(q)$




Springer $H^{\cdot}(\mathcal{B}_{(x,v)},\overline{Q}_{l})$ De Concini-Procesi
Green
(ii) Kostka Henderson
( 4) ( ) BKS
14. $\mathcal{X}^{F}$ $K^{F}$
$\mathcal{X}$ $\mathcal{X}^{F}$ $K^{F}$
6 $\hat{\mathcal{X}}$ $\mathcal{X}$ $\hat{\mathcal{X}}^{F}=\{A\in\hat{\mathcal{X}}|$
$F^{*}A\simeq A\}$ $F$
$A\in\hat{\mathcal{X}}^{F}$
$\varphi_{A}$ : $F^{*}Aarrow\sim A$
( $\varphi_{A}$ ) $\chi_{A,\varphi_{A}}$
$C_{q}(\mathcal{X})$
$\mathcal{X}^{F}$ $K^{F}$ $\overline{Q}_{l}$ $\overline{Q}_{l}$
14.
(i) $A\in\hat{\mathcal{X}}^{F}$ $\chi_{A,\varphi_{A}}$
(ii) $\{\chi_{A,\varphi A}|A\in\hat{\mathcal{X}}^{F}\}$ $C_{q}(\mathcal{X})$
$\chi_{A,\varphi_{A}}$ $\chi_{T,\mathcal{E}}$ $\chi_{T,\mathcal{E}}$ Green
13 Green Kostka
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